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summary 

Hih;*;iiI f f «(ld and ana It? I I ing studies III Hit US an J Europe have 

(leuiulisl I ut«'(J Ihftl I he biogenic i ■«•« t liana h><ll <n al butiS such Al 

iuopreue uiuJ Ui»; mono- t e« pcnuh can have a s 1 gn 1 1 i cant lnpm.1 on 
atmospheric f or mot inn of var I ou* oxidants and acidic compounds in 
[<)] «.-bt ed i hi .i 1 areas . At pi e sent , no cowpardbl e data exist on these 
natural hydrocarbons In a Canadian setting. To obtain an annual data 
set for a number of key volatile organic compounds (VOC) mainly of 
natural origin, u 3-year project lias been Initiated starting from the 
development and validation of analytical methods. High resolution gas 
chi 'owl »gi aphy -mass spectrometry in combination with various sample 
co 1 1 us. I iuti ami piu concent rat ion methods is In common use for analysis 
«f tlttrs* natural VOC A cril Icdl perforMAiicu uvaluatiun of t lit- two 
nios't wide I v employed sample- hand I lug methods . I.e. ( 1 J iryogenlc 
' cullcctidii - preconcent rat Ion and (2) absorptive sampling - thermal 
desorpt ion, la underway as a prvrwqul ■ I t «■' for field measurements. 
Our i itg I lie s ii turner of 1 QO-fl , samples collected at the Ministry's site at 
Dorset and other forested areas have been examined using the cryogenic 
prccuiicen troll 'bli - Of! method. Also, to etthum e the tju.il Hy and speed 
of data acquisition, a fully automated prwcoiicent rat 1 on - injection 
systeai is be lug dwVwl oped us a lelmt'iiu' salitpl e hand 1 ing dov li-o . 
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I ii I i tnhti- 1 i tin 

• -*«• g<- ipiunt i I iirs of iii>ii-tnel hone hydrocarbons (NMHCs) are emitted 
i n i '.< I hi! at MOitfjftiara I t 6m v«gv I at S on . A recent emi sBJon inventory in 
ChiliirltJ i m .. . I j i ,.i i i->- ; I ltd I the i«illo of natural to ant hrupogeril c NMHCs 
utteiHrtbj a fuclor of 20. l» a The natural NMHCs such as isoprene and 
mono- 1 mi pones can pi ay an import a tit role in the atmospher 1 e 
I r ,in'i ( in mill i un of NO x and SO 2 . and in the format 1 on of various 
oxidants, e.g. ozone, hydrogen peroxide, peroxyacety 1 nitrate (PAN) 
and oxygenated organ lc compounds which contribute to regional-scale 
ait pollution. 3 '* However, the ambient concentrations of natural NMHCs 
are presently unknown in a Canadian setting. High resolution GC/MS In 
1 ■ (.Kills i nat ion with various sampl ing methods is wide ly employed for 
alMusphei t c measurements of NMHCs. However, there is a lack of wel l- 
uulubl 1 shed analytical protocols for these labile organic compounds at 
bub-ppb mixing ratio (i 10 10 molecule cm -3 ). Thus* the Initial phase 
of this project is devoted to a critical evaluation and improvement of 
sample-handling methods for GC/MS analysis. 
Experimental 

Figure 1 illustrates a schematic of sample handling system for 
GC/MS anal ysi 8 . A sample preconcentrat ion system const sting of a 
"crvogwnl c" absorption/thermal desorpt ion-inject ion unit and vacuum 
gas-liaiiul I ng system constructed of stainless steel throughout have 
linen ubbunbl *■■■.! in -house. De tails of the design and operation of this 
i.j^l'-tii are described elsewhere.® Also. a commercial "sorbent" 
thermal adsorpt ion/desorpt ion unit has been interfaced to the 
"cryogenic" system to conduct a dl rect cospor I son of the two 
pi ocuuceut ral I cm sys t euib , 
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RosulLs and IIIhi iihhiuit 

During the summer at 191111, all -, . i m j > I . - 1, collected ill stainless 

steel Masks al the Ministry*! bill.- al Dorset and other Ion-sled .nous 

Ikivu lumn exaBiinud ..sing Ih* cryogenic prucom uiil ral lull - 1»C analysis 

lor r 2 and C.,-C|o hydrocarbons. Typically, 3C1U cW ul Hit: air samples 

were sul f i 1: luii I for analysis u( tlin natural NHIICa , e.g. ethylene, 

isopretie oinl terpens*, with a detection limit ul <0.l ppb volume 

mixing ratio. Possible del wr i 01 ul ion of suinpl us during storage was not 

apparent tor light HCs up to d week after collection. Further tests on 

I lit- sample integrity and preconctinlra I loll ul f icicle y as well as 

por'loi malice optimization of the GC/MS system ore ill progress. Also, to 

mil cu data acquisition speed and reproducibility, a fully automated 

cryogenic preconcen t rat ion system is being assembled. 
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wilh monitoring plumes ot a tiansborder oilgln. Many difficulties could be overcome II 
enisling elr pollution sampling networks. ulHtilng HIVol sampfingi equipment, could be 
simply and elleclively adapted to coiled airborne radionuclides. 

For particulate radioactive contaminants, particulate fitters already used In HIVol sam- 
pling networks are an effective sampling media. However, this media has no ablllly to 
trap gaseous radloiodines, Experience In the nuclear Industry, and fallowing the ac- 
cidents at Three Mile Island and Chernobyl, demonstrate radiolodlnes are predominantly 
In Ihe gaseous stale. Experience has shown thai molecular iodine (I2) Is the predomi- 
nant spades particularly In the initial release; however, organic Iodides (mainly as 
sumed to be CH3I) can also form a significant fraction. As Ihey are probably the most 
radiobiological!/ significant llssion products, an effective monitoring program lollowing 
a nuclear Incident musl have Ihe ability 10 colleci radiolodlnes. the most notable of which 
h '31 1. Several approaches are available 10 accomplish this. One method would be to 
deploy expansive portable high volume samplers using special deep bed charcoal canis- 
ters. Another would be to design and manufacture deep bed charcoal canisters which 
could be Installed on the HIVol sampler. A third method, which requires no additional 
equipment purchase or modification. Is the use ol charcoal-loaded tiller paper. Although 
having a lower collection efficiency for radiolodlnes, particularly organic Iodides 
(methyl Iodide), charcoal loaded inter papers would be Ihe easiest 10 deploy at a much 
lower cost. 
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CHARCOAL LOADED FILTER MEDIA SELECTION 



Following an extensive literature and product search lour suppliers of suitable char- 
coal-loaded tiller paper were Idenlilied. From these suppliers eight media types were 
tested lot radioiodlne collection efficiency (retention). The suppliers end media types 
are shown in Table 1 . The factors considered In selecting potential media Included: the 
carbon loading ol Ihe media (g/m 2 ); Ihe physical stability and durability of the char- 
coal/libra matrix; and the addition ol chemicals (Kl. trlelhytanedlamlne) which enhance 
the collection of organic Iodides. Table 2 shows the properties and specifications of the 
selected media. 



Table 1. Charcoal Loaded Filter Paper Suppliers 



^SjiggHer 


Address 


Media 


Dexter Materials Division 


Burlington, Ontario 


Grade X39S4 


- 


- 


Grade 4703 


F&J Specially Products 


Miami Springs, Fkjr. 


CI 47 


Whatman Paper Division 


Clillon. New Jersey 


Grade 72 


Extraction Systems Inc. 


Norwood, Mass. 


Hyperm 16-2 


■ 


■ 


Hyperm 7-5 


• 


■ 


Hyperm 12 5 


• 


■ 


Hyperm 13-2 






Table 2. Charcoal Loaded Filler Paper Specifications 



Media 


Carbon Loading, 
(9/m 2 ) 


Thickness 

(mm) 


Chemical 

Irnpregrianl 


Grade X3954 


106 


84 


None 


Grade 4703 


80 


0.82 


MM 


CI 47 


n/a " * 


0.78 


None 


Grade 72 


100 


0.80 


None 


Hyperm 16-2" 


540 


3.5 


TEDA" 


Hyperm, 7-5 


2 41) 


1.2 


TED* 


Hyperm 12-5 


410 


1.8 


TECW 


Hyperm 13-2 


440 


2.5 


TELVk 



The lirst number in the numerical coding lor Ihe Hyperm media represents Ihe 

carbon loading in az/y<fi the second number represents Ihe pressure drop In mm ol 

water. 

TEDA - inethylenediamine at 5% ol charcoal weight. 

n/a - not available 



4. EXPERIMENTAL DESIGN 

Representative samples (approximately 50 mm diameter discs) ol Ihe charcoal-loaded 
filler madia were lesled lor both molecular iodine (Ij) and methyl iodide (CH3I) relen 
lion under controlled laboratory conditions. The litter media samples were sealed Into 
P.V.C. envelopes wilh welded edges, in Ihe center ol which were cut 25 mm diameter 
holes 10 allow Iree passage of air through the center ol Ihe fillers The media samples 
were than clamped Into lest assemblies fabricated from standard 1" ID conical glass 
pipe. The P.V.C. envelopes provided a seal between Ihe glass joints ol Ihe lesl assembly 
and the lilter media, thus eliminating any Inlaakage ol air. The lesl assemblies were 
equipped with a deep bed ol high efficiency nuclear grade charcoal downstream of the 
lesl media 10 trap ail Ihe iodine gas which passes Ihe filler media. 

The charcoal-loaded filter media and back-up charcoal were equilibraled wilh air al Ihe 
test face velocity, relative humidity, and temperature lor 30 minutes. The media was 
then challenged with an 13 'l (raced Iodine (CH3I or I2) and humid air mixture (teed 
period) lor 120 minutes. Following the feed period the charcoal loaded filler media was 
purged wilh the humid air (elulion period) tor 30 minutes. The ' 31 l retained in both 
Ihe charcoal-loaded tiller media and back-up charcoal was determined using a specially 
calibrated Nal gamma spectrometry system. The percent retention ol Ihe charcoal- 
loaded filler paper was determined as follows: 



Ft (%) - C F /(C F .C D )-100 
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